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Abstract 
Exchange rate volatility determines the overall dynamics of pass-through effects and associated absorption capability of 
exchange rate. Ability of exchange rates to transmit external (price) shocks to the national economy represents one of the most 
discussed areas relating to the current stage of the monetary integration in the European single market. The problem is even more 
crucial when examining crisis related redistributive effects. 
In the paper we analyse exchange rate pass-through to consumer prices in the European transition economies. We estimate VAR 
model to investigate (1) responsiveness of exchange rate to the exogenous price shock to examine the dynamics (volatility) in the 
exchange rate leading path followed by the unexpected oil price shock and (2) effect of the unexpected exchange rate shift to 
consumer prices to examine its distribution to the internal pricing chain. Our results suggest that there are different patterns of 
exchange rate pass-through to domestic prices according to the baseline period as well as the exchange rate regime diversity. 
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1. Introduction 
Ability of the exchange rate to transfer external shocks to the national economy remains one of the most 
discussed areas relating to the current stage of the monetary integration process in the European single market 
(Anderton, 2003). New European Union (EU) member countries that accepted the obligation to adopt euro have to 
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consider many positive and negative aspects of the euro adoption especially in the view of time they need for the 
implementation of all necessary actions to be ready to give up their monetary sovereignty. We do not want to 
speculate about the approximate date of the future European Monetary Union (EMU) enlargement especially due to 
increased uncertainty of the economy agents in the time of the global financial and economic crisis that also worsen 
the macroeconomic stability in the EMU candidate countries as well as their ability to meet the Maastricht 
convergence criteria. On the other hand it is still convenient to analyze the wide spectrum of effects related to giving 
up the relative flexibility of the national exchange rates after the euro adoption (Barhoumi, 2006). While the 
exchange rates of majority of the EMU candidate countries are strongly affected by the euro exchange rate 
development on the international markets there is still room for them to float partially reflecting changes in the 
domestic economic development (Bussiere and Peltonen, 2008). 
Among many of impulses that the exchange rate transmits from the external environment to the national economy 
we highlight the price effects of changes in the foreign import prices on the domestic price indexes. The degree of 
exchange rate pass-through to the domestic prices emphasizes its role as the external price shocks absorber 
especially in the situation when the exchange rate development is less vulnerable to changes in the foreign nominal 
variables (Campa, Goldberg and González-Mínguez, 2005). 
In the paper we analyze exchange rate pass-through to domestic prices in the European transition economies. 
Approach we employed consists of two stages. In the first stage we investigate the responsiveness of exchange rate 
to the exogenous price shock to examine the dynamics (volatility) in the exchange rate leading path followed by the 
unexpected oil price shock. By doing so we investigate a capability of exchange rate to transmit or absorb the 
external inflation pressure to domestic prices (Corsetti, Dedola and Leduc, 2008). In the second stage we investigate 
effects of the unexpected exchange rate shift to consumer prices to examine its distribution to the internal pricing 
chain (Choudhri, Faruqee and Hakura, 2005). Our results contribute to understand the key features of the exchange 
rate transmission of the external price shifts based inflation pressures to the domestic price measures. We estimate 
vector autoregression (VAR) model. True shocks are identified by the Cholesky decomposition of innovations. From 
employed VAR model we estimate (1) responses of exchange rates in each individual country to the positive one 
standard deviation oil price shock and (2) responses of different domestic price indexes to the positive one standard 
deviation exchange rate shock. To provide more rigorous insight into the problem of exchange rate pass-through to 
the domestic prices in countries with different exchange rate arrangements we estimate models for each particular 
country employing data for two subsequent periods 2000–2007 (pre-crisis period) and 2000–2012 (extended period). 
This approach should be helpful to examine specific features of external inflation pressures transmission to the 
domestic prices according to the differences in the exchange rate commitments of monetary authorities. We suggest 
that comparison of results for models with different time period is crucial to understand spurious effects of the 
economic crisis in both exchange rate responsiveness to the external price shocks as well as pass-through effects to 
domestic price measures. 
2. Econometric Model 
We employ a VAR methodology to investigate exchange rate pass-through to domestic prices in the European 
transition economies. Cholesky decomposition of variance-covariance matrix of reduced-form VAR residuals is 
implemented to examine responsiveness of (1) exchange rate to the unexpected oil price shock followed by (2) 
investigation of responses of different domestic price indexes to the unexpected exchange rate shock (Takatoshi and 
Kiyotaka, 2006). 
First stage in exchange rate pass-through reveals ability of exchange rate to absorb or accelerate the transmission 
of external price shock (positive one standard deviation oil price shock). The overall dynamics in the exchange rates 
response patterns provide crucial information about the exposure of exchange rate to the price related external shock 
in each particular country from the group (McCarthy, 2007). At the same time it reveals vital features of the 
exchange rate leading path toward pre-shock equilibrium and associated volatility patterns followed by the initial 
exogenous price shock. Second stage in exchange rate pass-through highlights effects of the unexpected exchange 
rate shifts (positive one standard deviation exchange rate shock) to the domestic price index (consumer prices). 
Examination of the two stage exchange rate pass-through employing a multivariate VAR for each individual 
country from the group of the European transition economies follows the side objective of the paper to investigate 
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possible implications of different exchange rate arrangements on estimated results and thus to contribute to the fixed 
versus flexible exchange rates dilemma from the prospective of the transmission of the external inflation pressures to 
the domestic price inflation associated with the exchange rate conditional variability (Wehinger, 2000). 
 
True model is represented by the following infinite moving average representation: 
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where represents a vector including endogenous variables of the model, is a polynomial consisting of the matrices 
of coefficients to be estimated in the lag operator representing the relationship among variables on the lagged values, 
is vector of identically normally distributed, serially uncorrelated and mutually orthogonal errors (white noise 
disturbances that represent the unexplained movements in the variables, reflecting the influence of exogenous 
shocks): 
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Vector  in our baseline model similar to those by Takatoshi and Liyotaka (2006) consists of five endogenous 
variables – oil prices , nominal exchange rate , money supply , real output , domestic price index . In the five-
variable VAR model we assume five exogenous shocks that contemporaneously affect endogenous variables - 
external (oil) price shock , nominal exchange rate shock , liquidity shock , demand shock and internal price shock . 
Structural exogenous shocks from equation (1) are not directly observable due to the complexity of information 
included in true form VAR residuals. As a result, structural shocks cannot by correctly identified. It is then necessary 




  ( )   
t t t
X C L Y e        (3) 
 
where is the polynomial of matrices with coefficients representing the relationship among variables on lagged 
values and is a vector of normally distributed errors (shocks in reduced form) that are serially uncorrelated but not 
necessarily orthogonal (shocks in the reduced form can be contemporaneously correlated with each other): 
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Relationship between reduced-form VAR residuals and structural shocks can be expressed as follows: 
 
  0t te A H       (5) 
 
As we have already noted at the beginning of the section we implement a Cholesky identification scheme to 
correctly identify structural shocks. In order to identify our model there must be exactly relationships among 
endogenous variables of the model, where n represents a number of variables. We have to impose restrictions on the 
matrix based on the Cholesky decomposition of the reduced-form VAR residual matrix that define matrix as a lower 
triangular matrix. The lower triangularity of (all elements above the diagonal are zero) implies a recursive scheme 
(structural shocks are identified through the reduced-form VAR residuals) among variables (the Wald chain scheme) 
that has clear economic implications and has to be empirically tested as any other relationship. Identification scheme 
of the matrix implies that particular contemporaneous interactions between some exogenous shocks and some 
endogenous variables are restricted reflecting causal (distribution) chain of interaction transmission. It is clear that 
the Wald causal chain is incorporated via convenient ordering of variables. 
Considering lower triangularity of a matrix the equation (5) can be rewritten as follows: 
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Correct identification of exogenous structural shocks reflecting Cholesky ordering of variables denotes following 
assumptions: 
x Oil prices do not contemporaneously respond to the shock from any other endogenous variable of the model. 
x Exchange rate doesn’t contemporaneously respond to liquidity, demand and internal price shocks, while it is 
contemporaneously affected only by the external price shock. 
x Money supply doesn’t contemporaneously respond to demand and internal price shocks, while it is 
contemporaneously affected by external price and exchange rate shocks. 
x Real output doesn’t contemporaneously respond to the internal price shock, while it is contemporaneously 
affected by external price, exchange rate and liquidity shocks. 
x Domestic price index is contemporaneously affected by the shocks from all of the endogenous variables of the 
model. 
After initial period endogenous variables may interact freely without any restrictions.  
Ordering of variables is crucial not only for a correct identification of structural shocks but also to reveal a 
convenient transmission mechanism of the external price shock into the domestic price level as well as a suitable 
distribution chain of the price effect across various domestic price indexes. However, the overall accuracy and 
robustness of the empirical results may be tested by examining the effects of the changed ordering of endogenous 
variables to exchange rate pass-through to the domestic prices. 
Estimated VAR model is employed to compute impulse response functions to analyze (1) the responses of the 
exchange rate to the positive one standard deviation external (oil) price shock and (2) responses of particular internal 
price indexes to the positive one standard deviation exchange rate shock in the European transition economies (Lian 
and Wang, 2012). To check the robustness of empirical results we estimate the model considering different ordering 
of the endogenous variables in models and thus employing different identifying restrictions resulting from the 
recursive Cholesky decomposition of the reduced form VAR residuals: 
x model A1, B1 > @ , , , ,, , , ,  oil t n t t r t cpi tt p er m y pX   
x model A2, B2 > @ , , , ,, , , ,  oil t t n t r t cpi tt p m er y pX   
x model A3, B3 > @ , , , ,, , , ,  oil t r t n t t cpi tt p y er m pX   
Different ordering of variables enables us to examine exchange rate pass-through via alternative distribution 
channels of external inflation pressures transmission to the domestic prices assuming that different ordering of 
variables follows the economic logic of the chain of pricing and the structure of the economy. It also allows us to 
compare results with those of other studies. Additionally, if estimated results from the impulse-response analysis 
confirm the model is not very sensitive to the endogenous variables ordering than the Cholesky decomposition of the 
reduced-form VAR residuals with the initial ordering of variables provides significant and robust results. 
Following the main objective of the paper we also estimate VAR models employing time series for two different 
periods (pre-crisis period - model A (2000M1-2007M12) and extended period – model B (2000M1-2012M12)) to 
examine effects of the crisis period on exchange rate pass-through to consumer prices in the European transition 
economies. 
Investigation of the exchange rate responsiveness to the unexpected exogenous price shock in countries with 
different exchange rate arrangements (“peggers” versus “floaters”) reveals substantial implications of exchange rate 
anchoring as well as rigorous commitment of monetary authority to maintain fixed exchange rate according to the 
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reduces exchange rate exposure to the external price shock while it clearly simplifies its transmission to the domestic 
prices. At the same time, external price shocks under flexible exchange rate arrangements should be followed by 
exchange rate appreciation. Exchange rate flexibility thus increases exchange rate exposure to the unexpected 
external shocks. Flexible adjustment in the exchange rate leading path thereby serves as shock absorber provided 
that it is associated with corresponding improvement (decrease) in the domestic price level and thus eliminates the 
negative effect of the external price shock (Kenny and McGettigan, 1998). However, while the overall effect of the 
external price shock to the domestic prices may be neutralized, relative prices remain changed. 
3. Data and Results 
To investigate exchange rate pass-through to domestic prices in the European transition economies we employed 
monthly data for period 2000M1-2007M12 (model A) consisting of 96 observations and for period 2000M1-
2012M12 (model B) consisting of 156 observations for the following endogenous variables - oil prices, nominal 
exchange rate (nominal effective exchange rate), money supply (monetary aggregate M2), industrial production 
(nominal volume of the industrial product deflated by averaged PPI) and inflation (consumer price index). 
Investigation of the first stage in exchange rate pass-through includes estimation of exchange rates responses to 
the positive one standard deviation oil price shock employing monthly data for two subsequent periods 2000-2007 
(model A) and 2000-2012 (model B). Results seem to be sensitive to the exchange rate arrangements diversity in 
individual countries. 
 


























Fig. 1. Responses of Exchange Rates to Oil Price Shock 
Note: Curves represent responses of exchange rates (NEER) to the positive one standard deviation oil price (OIL) shock in each country from the 
group of the European transition economies. 









2 4 6 8 10 12










2 4 6 8 10 12
Response of NEER_CZ to OIL









2 4 6 8 10 12










2 4 6 8 10 12










2 4 6 8 10 12










2 4 6 8 10 12










2 4 6 8 10 12
Response of NEER_PL to OIL
(Poland, Model A)



















2 4 6 8 10 12










2 4 6 8 10 12
Response of NEER_SK to OIL









2 4 6 8 10 12










2 4 6 8 10 12
Response of NEER_CZ to OIL









2 4 6 8 10 12










2 4 6 8 10 12










2 4 6 8 10 12










2 4 6 8 10 12










2 4 6 8 10 12
Response of NEER_PL to OIL
(Poland, Model B)



















2 4 6 8 10 12










2 4 6 8 10 12
Response of NEER_SK to OIL
(Slovak republic, Model B)
433 Rajmund Mirdala /  Procedia Economics and Finance  12 ( 2014 )  428 – 436 
 
In the figure 1 we summarize results of impulse-response functions of the exchange rate to the positive (increase 
in) oil price shocks in both models in the European transition economies. Estimates of the exchange rate 
responsiveness to the Cholesky positive one standard deviation oil price shock revealed interesting implications of 
the exchange rate regime choice as well as particular role of the size of the economy in the model with time series 
for a pre-crisis period. Unexpected increase in the oil price was followed by the exchange rate appreciation in all 
countries from the group. However, we have observed different patterns in the exchange rate responsiveness among 
countries. Oil price shock caused a moderate and less dynamic increase in the exchange rate in countries (“peggers”) 
with rigid exchange rate regimes. Positive effect of the shock culminated within first four months and then steadily 
died out. As a result, an exchange rate increase seems to be just a temporary and the overall effect of the oil price 
shock is neutral in the long-run period (its effect died out completely till the end of the third year since the shock). 
Responses of exchange rates in countries (“floaters”) with flexible exchange rate arrangements followed slightly 
different patterns. We observed more dynamic immediate response of exchange rates. Appreciation of exchange 
rates seems to be also more persisting over time. As a result, the overall dynamics of the exchange rate response 
leading path in countries from the group of “floaters” was generally higher. At the same time, the positive effect of 
the oil price shock seems to be persisting and thus permanent in the long run (however, we found no long-run 
cointegrating relationship between both variables). 
Exchange rate responsiveness to the external price (oil) shock in countries with large and less opened economies 
(Poland and Romania) seems be to less dynamic in comparison with the rest of countries from the group of 
“floaters”. 
Summary of results for exchange rate responses followed by the oil price shock in the model A revealed 
interesting implications of the exchange rate regime relevancy for examination of the first stage in exchange rate 
pass-through in the European transition economies. Our results confirmed expected lower vulnerability of exchange 
rates in countries with nominal exchange rate anchoring to the external price shocks. 
Lower exposure of the exchange rate to the oil price shock reduces its absorption capabilities. We expect that this 
feature of exchange rates will be crucial consideration in examining the second stage in exchange rate pass-through. 
Reduced exchange rate responsiveness to the external price shocks increases the transmission of the price effect to 
the domestic prices. As a result, exchange rates in countries with reduced exchange rate flexibility operate more as 
an external price shock transmitters. Imported inflation is clear implication of the exchange rate rigidity in such 
cases and it is also a contrary example to the traditional views emphasizing positive effects of the (fixed) exchange 
rate based stabilization economic policies. On the other hand, higher and durable responsiveness of exchange rates to 
the oil price shock in countries with flexible exchange rate arrangements reduces the transmission of the price effect 
to the domestic prices and thus contributes to offset the expected inflation pressures originated in the negative 
external price shock. As a result, exchange rates in countries with exchange rate flexibility operate more as an 
external price shock absorber. Assumptions about expected transmission or absorption capabilities of exchange rates 
under different exchange rate arrangements will be comprehensively evaluated by assessing the second stage in 
exchange rate pass-through the various domestic price indexes.  
Crisis period affected short-term responsiveness of exchange rates to the positive one standard deviation oil price 
shock in both groups of countries. Examination of the loading phase in the exchange rate responses revealed slightly 
reduced immediate and short-term dynamics in the response patterns of exchange rates in countries with nominal 
exchange rate anchoring. Overall durability of the exchange rate appreciation followed by the oil price shock 
decreased too. It seems that the overall exposure of exchange rates in countries from the group of “peggers” to the 
unexpected external price shocks decreased during the crisis period. Reduced vulnerability of rigid exchange rate to 
the oil price shock intensifies the transmission of the inflation pressure to domestic prices. 
Response patterns of exchange rates to oil price shock during the crisis period also changed in countries with 
flexible exchange rate arrangements. We observed a slight increase in the immediate exchange rate response in this 
group of countries. Permanent effect of the oil price shock to the long-run exchange rate leading path was also 
slightly intensified. However, we investigated a moderate decrease in immediate as well as long-term responsiveness 
of exchange rates in the Slovak republic and Slovenia. Both countries enjoyed effects of the euro adoption during the 
crisis period that seems to affect their nominal effective exchange rate responsiveness to the external price shock. As 
a result, the crisis period generally increased the overall exposure of exchange rates to the oil price shocks in 
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countries from the group of “floaters”. Ability of flexible exchange rate to offset external inflation pressure 
originated in the oil price shock during the crisis period rose suggesting its increased absorption capabilities. 
However, euro adoption in countries with former flexible exchange rate arrangements (the Slovak republic and 
Slovenia) clearly reduced exchange rate absorption capabilities revealing negative implications of the nominal 
exchange rate rigidity associated with the external inflation pressure transmission to the domestic prices. 
Investigation of the second stage in exchange rate pass-through includes estimation of consumer prices responses 
to the positive one standard deviation exchange rate shock employing monthly data for two subsequent periods 
2000–2007 (model A) and 2000–2012 (model B). Results seem to be sensitive to the exchange rate arrangements 
diversity in individual countries. 
 


























Fig. 2. Responses of Consumer Prices to Exchange Rate Shock 
Note: Curves represent responses of consumer prices (CPI) to the positive one standard deviation exchange rate (NEER) shock in each country 
from the group of the European transition economies. 
Source: Author’s calculation. 
In the figure 2 we summarize results of impulse-response functions of the consumer prices to the positive 
(increase in) exchange rate shocks in both models in the European transition economies. We observed that the 
exchange rate appreciation was followed by a decrease in consumer prices in all countries though we observed some 
differences in the response patterns between both groups of “peggers” and “floaters”. We investigated some crucial 
implications of the exchange rate arrangement diversity on the consumer prices responsiveness. Positive exchange 
rate shock was followed by mostly lagged decrease in consumer prices in all countries though the length of the lag 
differs among individual countries. The overall dynamics as well as durability (from twelve to twenty months) of the 
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Responsiveness of consumer prices to the unexpected exchange rate shock in countries from the group of 
“floaters” followed different patterns according to the dynamics and durability. While generally lagged, consumer 
prices response to the exchange rate shock in this group of countries was clearly more dynamic revealing higher 
medium-term exposure of consumer prices to the unexpected exchange rate shifts. At the same time, in most 
countries we observed permanent effect of the exchange rate shock to the consumer prices response path. 
Summary of results for consumer prices responses followed by the exchange rate shock in the model for pre-crisis 
period revealed interesting implications of the exchange rate regime diversity for examination of the second stage in 
exchange rate pass-through in the European transition economies. Decrease in consumer prices followed by the 
exchange rate shock followed lagged patterns though its dynamics differed across individual countries - it was 
higher in Bulgaria, Estonia and all countries from the group of “floaters” but lower in Lithuania and Latvia. 
Crisis period affected responsiveness of consumer prices to the positive one standard deviation exchange rate 
shock in countries from both groups. In countries with rigid exchange rate arrangements we observed a slight 
increase in the lag length of the consumer prices response as well as its reduced dynamics. Overall durability of the 
consumer prices convergence path toward the pre-shock equilibrium during the crisis period was reduced in all 
countries from the group of “peggers” but Bulgaria. As a result, crisis period reduced consumer prices vulnerability 
to the exchange rate shock in this group of countries that is why we suggest that the exchange rate pass-through in 
countries with nominal exchange rate anchoring decreased as well (with the exception of Bulgaria) and thus 
increased transmission of external (oil) price shock to consumer prices. 
Response patterns of consumer prices in countries with flexible exchange rate regimes were also affected by the 
crisis period. While the length of the initial lag of the consumer prices response loading phase did not significantly 
change, we investigated clear increase in their medium-term responsiveness. Similarly we observed an increase in 
the durability of the consumer prices response path. However, we observed different response patterns of consumer 
prices in countries from the group of “floaters” with reduced exchange rate flexibility during the crisis period. We 
suggest that euro adoption reduced durability of the consumer prices response in the Slovak republic and Slovenia. 
In both countries the overall effect of the exchange rate shock on consumer prices seems to be just a temporary. 
Investigation of the exchange rate pass-through in the group of “peggers” provided mixed results. Despite 
generally lagged response of consumer prices to the unexpected exchange rate shock, its dynamics was higher in 
Bulgaria and Estonia but lower in Lithuania and Latvia. Exchange rate pass-through to consumer prices in fist two 
countries was intensified but in the last two countries reduced. Our results thus provide biased information about 
absorption capabilities of exchange rates in countries with rigid exchange rate arrangements according to the 
exchange rate pass-through to consumer prices. 
Investigation of the exchange rate pass-through in the group of “floaters” revealed lagged though generally more 
dynamic transmission of the external shock price effect to consumer prices while the overall durability of the price 
effect clearly increased. Crisis period even identified crucial patterns in the internal pricing chain of the pass-through 
effect. Despite lagged overall responsiveness, our results highlight an increasing dynamics in the medium-term 
exchange rate pass-through revealing increased absorption capabilities of exchange rates in countries with flexible 
exchange rate arrangements. 
4. Conclusion 
Our results confirmed expected lower vulnerability of exchange rates in countries with nominal exchange rate 
anchoring (“peggers”) to the external price shocks (this effect was even strengthened during the crisis period). 
Reduced exchange rate responsiveness to the external price shocks increased the transmission of the price effect to 
the domestic prices. This idea was supported by investigated lower dynamics of the exchange rates pass-through 
effect to import prices and producer prices (though not to consumer prices) in countries with pegged exchange rate 
regimes in comparison with “floaters” (results for the crisis period mostly highlighted empirical results from the pre-
crisis period) (Mirdala, 2013). Intensity of the price effect along the internal pricing chain revealed its reduction 
from import prices to producer prices though results for consumer prices were mixed. As a result, exchange rates in 
countries with reduced exchange rate flexibility operated more as the external price shock transmitters.  
On the other hand, higher and durable responsiveness of exchange rates to the oil price shock in countries with 
flexible exchange rate arrangements (this effect was even strengthened during the crisis period) reduced the 
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transmission of the price effect to the domestic prices and thus contributed to offset the expected inflation pressures 
originated in the negative external price shock. This idea was supported by investigated higher dynamics of the 
exchange rates pass-through effect to import prices, producer prices as well as consumer prices in countries with 
flexible exchange rate regimes in comparison with “peggers” (results for the crisis period mostly highlighted 
empirical results from the pre-crisis period) (Mirdala, 2013). Intensity of the price effect along the internal pricing 
chain revealed its reduction from import prices to producer prices though results for consumer prices revealed its 
increase. As a result, exchange rates in countries with exchange rate flexibility operated more as the external price 
shock absorber. 
Low exchange rate exposure to the external shocks under rigid (flexible) exchange rate arrangements contributes 
to domestic price (in)stability by reducing (accelerating) inflationary or disinflationary effects on domestic prices 
provided that the external source of the exchange rate volatility has non-price related origin (i.e. external supply or 
demand shocks). However, when exchange rate volatility is caused by external price shocks (i.e. oil price shock) 
then the low (high) degree of exchange rate pass-through to import prices/producer prices/consumer prices 
contributes to the transmission (absorption) of external price shock to import prices/producer prices/consumer prices 
following the price shock distribution along the internal pricing chain. 
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